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I SFETfi^'N^^M-C&i?. ±ffiH 1 tzt) 
OSSt^^^Cli, f 5-MI S F ET£vt*i£ 'J - ? m^/h $ < 

i-^^t^x^h<DX\ fti^M^i^^Wi s - 1 1 ^ o 

[0 0 4 0] 

±mm 1W^5-MI SFETcOLi v^O^tfit Ji, _tfaitlfr:<7> ^ -=e 'J -t ;i/ 

i s FET^ia^ -^mvt^/h$ < i^-ei^o-e&i lv^ g 

[0 0 4 1 ] 
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MI S F E T coy— hftJ: (9 l>ft^iti:J; i9 , Hl<0^-MI 

[0 0 4 2] 

±gE«#o ^^v-t;n;-a-itL-?>Mi sFET©r-^ mm t IM^mt^WL 
tcom, r v±um Kor<-y-v mm t ±ie## wmu t <o m iz a * turn 
m i coy- v mmm. m 2 coy- v mmiwv h tins 19 , ±mm 2<vy-v 
mmmcommtiM^ 1 <nr- vt&mm<omm£ vm^ztizxt), n« 
mmmfrbm 1 coy- hmmm^^txy- vmm^Mti^ >; -tmmti&m 

[0 0 4 33 

±ffi8^©** , ;-fe;WC-g'£*L£MI SFET^H, ±SE7- KiBlJ&^tf* 
yiJKEtt^fLfcM I SFET^r-MIli, ^a<7)^'- MtO— gp-c 
£>*K ±Sar-h*ftl±^ ifM^^^'J-t^MISFETOH, ±K7 

- ymtimzfzjj&uzm&tz 2 o^m i s f ETcom 1 o^ft&tstWKifes 

[0 0 4 4] 

i coT^mitwtmRzfm 2 <D7Fi&®&mmz&tr¥-mim tim-r 
2iso i*«t-*>o. ±u*mfamiziznmj±&muztix^2>zt\ l z£ . 

[0 0 4 53 

±.tm$%co 7 - KI^O^-ti^tt^^M^tL^N^-V^^MO^ 1 K^^ffi 
MI SFETMPft^;H<7)i2«K7^AiMI SFET^tL, -LiStt 

C07- Vft&cod^. 7- KmKgM8S*Lfc±gB#S 1 ^ K9>f 

MI SFET^Pi, i2^)^^-y- MIf:tL, »^iBfft7^j: 
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«^$*t*S|2 <D?< -M I S FETf? bizf&lf btLX\i*Z>Z. tiZ X *) , 7- 
K 9 4 / *F«3 O M I S F E T tc is v > T i> S T I h <Dfctl <D§m £ jg^T* # * 

[0 0 4 6] 

±127- KjJft^^^lpHC— yij ICSES 2tlfz±Um 1 -M I S F ET 

[0 0 4 7] 

±ia^^C<7)^- : e';-tr;U^^i^L^M I S F E TRXf±MM 1<DV< -M I SF 
ETfi^KN-f-^Jl/gl-CfclK ±SEaScO>*'j-fc;K^iK«6MI S FET 
^2««tft, JifEffS 1 O K^-T/sfflM I SFETOf2«W 

[0 0 4 83 

£W1"&MI SFET^^tL^tL^, Hl^##*«±^»t^*tfett8S[^ 
Hi O^M-fe^^f *¥##fB«£S1t£:, 3M*#**-tK38:»t hftizM I 
SFET^, ^aHKSrW-T'&loIK^n y ? fc, < <L & ±ie#5 1 <7)¥* 

*fci> ±IBS3<7)^^'J-b;HC^-t *L&fM (DM I SFET<0|l«tlt 
ifc«£:_tiaiS2 O^-t'j-b^U^-f ti&m2 (DM I S F E T<7)H 1 <D7fr®MfflgL 

mtnmzte, mi^mmizmmztifzy^-y-hmmt, i3««t 
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MISFETWeiit^io 
[0 0 4 9] 

[0 0 5 0] 

±fS0S&7*n y DRAM, S R AM&CWf 3114^ * U <*> 9 *>j&*<b»iir 

[0 0 5 1 ] 

±&®3k<0** 1 )'kn'fc'£-£ti&M I SFET1 £/_tf fi V < -MI S FETfi 

[z n ^ -v * )v m -e * 19 . ±fian i<7)igiitts^ ^t^f * mag -e & *i 

(i\ S F E T 'J - ^ It S:®!-? I S WC, £f t Lv> 0 

[0 0 5 2] 

_Lia*asiHiKi±, ±ie» 1 (o^-m^WL<D-ut±Mmmfu y?<D*mit3ts 

Jt^ T @]E&® « £ Mf/h-T & £ t i £ o 
[0 0 5 3] 

@&I*|<Z>Nc hMI SFETOL§^«EES:ffl^fl<|»CT»f-CflE3S»f^$^ f& 
a0jE&O#^B#H(i#S^^^ft«fi^#t#&LTN c hMI SFET<7)L£v> 

o 

[0 0 5 4] 

*io&#icj: 19 s t 1 frbmt>&fcti<v§^zm'mi-z>z ta>m^htttz 0 

L&ri § <b, MO S F ET^^^^Oj^S***^®^*- t t±t?#7tt 
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-MO S F E TJ h Ltf^ffilfei flgoftfc ^ Kfflv>& d t Kmm Ltzo - 

ry ^-MosFETj t^<7)u, mnzm$i-2>Mos fet^esui- 

[0 0 5 53 

i <Dmm^m) 

mi (a) ^w<vmi<vnm%mj^&¥mmmMw^$>z>^x?R 

OM(D**V ^^mi&iTFl-^mm-e&t) , (b) (i (a) l^fv^^ROM 
<OIb-Ib$Uc£tta$f®[II^&&o S2li, |1©I1»^^R0 

mmm^mt^zmmit^nx^^-f a l s i rn ? * zmtizi-zm^ 

[0 0 5 63 

01 (a) , (b) n^-fct^tc, ^mmm-m^-?*? rom^, it^y- 
k*u ou, 7- mi o i mm o 2 <h, vmm 

1 0 4 a** 7- KIM 0 1 ^^tcKg^tLTtiN^^M^tSfc 
<9M0SFETh, tfy Mill 0 2 ^^^[R]f:iit^ 2 oOMO S F E T 

<Dm{zwmh^ mftfflffl^*7wm^m$£tifzN^^*frm<vy'< -mo s 

F E T t ^ »; -t;i/fIit^flx.-CV^ 0 **lIi©-7^ ^ R OMtli 

, ItOMO S F ETO^^^'Jt^i^oti^o 
[0 0 5 73 

^'J-fe;vWMOSFETIi, Mfeltmi 0 6a ^ft^y'J 

- Ymm 1 0 4 aOfiJ^-tcf±g1-^>fI«HfM^a7t: FW >ff ft&tf V -^fl 
it (|l^»150'i2«KS[l) UtLm« It^MO 
SFETCOH^ |sJ— fr tC^'btL^MO S F E TOY- Mfel 0 4ali, * 
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loy- mh i o 4 o— ufrt. &ot& *k o 4 i±. r-vay?? 

h 1 1 l*^Lt7-F^l 0 lM$tiTv^ 0 ifc, [5]— ^ff ^%m2frfz 
*lf£<7)MOS FETOV-^fW|WI±{ii:vMC-#:jl:$tLT^i9> MOS FET 
^NchMOSFE TOit^, y-X3>^ F^iMT^7> K*l 1 0 3 t:g 
WiZtlX^Zo fit, fWJ — {ZW.WZittzmkV) 1 ® c h MO S FETO KW 

[0 0 5 8] 

— ^ -MO SFETIJ;, y- hftifilg 10 6b fc^^MI'ftS&K-tK 

tmhtifzr^-r- htn osat ^2»#*«<7)d *>r^ -v- usi 

ttit^f Ltv^o ISiSc^O FET©^ [Wj— tLfc 
MOSFETor^-^'- Mil 0 5 a <i> *i§0^-^- MS 1 0 
Ufttte^Xiot) , ^< Mil 0 5(i, ^^-y-f3>^^M 14* 
^Lt^7 > FIJI 1 0 3 t:^£tiTv^ 0 ^Ilii^v^^ROMCU^r 
^<-r-Mll0 5li, 7- KijSll 0 1 tmJv&l^telfX&t) , 2$oy 
- M^l 0 4 ICttiiifcliftotv^o ^^-MOSFETOil©^ 

t^MOSFET^i <n*maffltfcm t &m<n n ffl^i»!»i£««t?ttjS; $ tir 

[0 0 5 9] 

^*'J-t^t^-S^MOSFETi:^v^(i, Kl/^>^tl 0 8;6 ? K1/^ > 
1 S&^fcfT 1 1 2 M102 * tz 

ligM*$*Lfcv>a»KJ: ^ "1" f7t(± "0" O^- „ 
[0 0 6 0] 

*W,I^^ROM^ai (b) K^-fBfiB-ejt.fc8r£\ ^v-t^ ( 

MOSFET) -^^-MOSFET-^^'J-t;^ loOfetf^Wl 



miJE# 2003-311 1556 



mm 2003-117982 



^-v: 19/ 



7.5 ROM^imi L ftmmm%mfrb<Dfct}<D%mw&m.2tixisio, m&&L 

[0 0 6 1 3 

Z> o 

[0 0 6 2] 

[212 ItZTFirX -9 IC, ^H»^<7)^;^ ROMtfJ, V -b^^r^Tl" 

1 (mi#B.s) SrStt-fbl-^fe^OT Kl/^f*3-y (0^-£T) 
1 0 2Kgig££*i, tf u/ Vm.1 0 2±^vttt^»II^^i9<f^-^ff^^^;i/^-eii 
*§U -ty^T^y'ttitim^S o u t £ai2Jl--i>7t:<)6<7)-t >XT>7°2 0 3 t, 
-t>^7>7°2 0 3 ^^<7)m^J^^lIIi^^ai^l1-^7t:i6<7)|±l^IlJl^2 0 7 

£ ^ L , I leak#al l (i fcf v h ffi. 1 0 2 tc}fttL£ V - ^ my£<7)*tfn £ ^-fo 
[0 0 6 33 

EI 2 tC7jt1-#!j-C(i, 7-Kil0 1OH, 7-FIWL0, WLKWL2 
, WL3-#, /7>mi 0 3t:ft$*i/:V-^^ttl>MOSFET2 0 
2<7)HMOSFET2 0 2 a , 2 0 2 b, 2 0 2 c, 2 0 2 d — <DY- V 
i:fWgI$titv^ 0 MOSFET202 a, 202 ctt#Kfef 

T 1 1 2 £^L«y hBl 0 2 (HI 1 #J8Q fcgM£$*L, MOSFET202 
b, 2 0 2 dli&iZ\£y hjjftl 0 2 tC^$tLTV^^ 0 MOSFET 2 0 2 a 
<DY1"i yW$L i:MOSFET 2 0 2 c tf> K W >^J££ tf>KU MOSFET2 
0 2 c <59 K W >^«tMO SFET2 02 &<DW4 y^Mt<DmKit, gE« 
ftfti:HilL4i/^5-MOSFET2 Ola, 2 0 1 b ^ft-rafW *LT 

[0 0 6 4] 

tr ^ mii o 2 f±. ts 7AiiRi^CA k j: o r * > t tzit*-7i>mm £ *tfc 

Nf tT^HMOS FETW*7AMx>f y f- 2 1 1 ^^LT-t>^7> 
■7° 2 0 3 KgM*$*L-CV>*o 
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[0 0 6 5] 

iO-b>X7>7°2 0 3 <D\Q\mnm±. t*<7)Y^^R0Mi:|BlDti,^o 
[0 0 6 63 

1~&;b^ -t>\XT>-7°2 0 3 14, mi\t>Utf*7 ^MIR^J 7f2lU 
i}- L T tf -y Mil 0 2 *U H 2 A2j*RK-fc T > ^ii^jf S At!> ? A 

^$^;NAND@K2 1 3 "fc „ V - * tC«jK*JE**flliP $ K \"i > 7 
Ail^^-^ 1 1 i:NAND[IlS§2 1 3 ©| 1 AM t K&fitZ titz P ^ -V 

^;HMOS FETT^^il 0^>f -;f 2 0 6 t, V -XizmMMfctfttUmZ 
*i, Kl/>f>* f *7AaiR^>f y^-2 1 1 tNAN 2 1 3 <7>f& 1 A^lSt 

tC^M^ttfcP^-V^^MMO S F E T-C&&H2 -y ^ 2 0 5 t^^LT 

ii<7)^^7f 2 0 6«a, h At) z ti m 

fPCi:J:ot$l|il?tiO»5o i20^'f7f 2 0 5^y-MHi, 

NAND0K&2 1 3 0ttJ^jSBt;»«$*L-rv^ 0 
[0 0 6 73 

&±<?>mi8l%&i-2>*$kMT&1£<0-*X? R OMtt, ^ -MO SFET^t7 
[0 0 6 83 

•y Mil 0 2j& I «ag«JEEKJ: f)-7V?-*-Z?Zti2>o >X^\ Wmffl^l*. % 
1 <D74 y^2 0 6^71:4 D > TKl/^ta ")M?#l/:MOSFET 

[0 0 6 93 

:^C, 31^ £ titz y< -=e 'j -t ;u <h if y Mil 0 2 £7$ ? eT 1 12i:i 
£*LTv*&i§^K{i, tf y Ml 1 0 2 fir-V ZSZtiy ~ky 77 >y°ltit! 

ifSout^^l/^jK;^f^ 0 f Lt> m^HIS&2 0 7^f>OHi^O u 
t (in- i"OWz&4fr$- & o 
[0 0 7 03 

— **i)*)l/b\*y Mil 0 2 fc7&*fcrn 1 2tcJ: *9^£*LTv*&^ 
W\ e y Ml 1 0 2 W*Outli7' , Jft- n i: |bJ# 
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[0 0 7 1 ] 

TjUl 0 2^®y f ^»^[6]tcFmi1-^^^ , ;-t^<7)^(;ST I ^Mtl)ffi^< 
tj:Z>(DX\ \£y VM3j[H\<D S T I frhtofcli £^tTMO S F E T 
^f^^i^-t^ti^o ffiot, ROMc7)t!jfPiSS£-[6]±£-M 

[0 0 7 2] 

mwitf-t'fr'h £ (w x. a i o<7) ^ -m o s f e t m tz n i p aj*it) , 

R O MOfjjfp K £ 5- z- & v> 0 

[0 0 7 33 

L ^ L > t£ft± £ & § £ ^ & £ 
¥ 5 —MO S F ET^ibiit^MO S F E T LT^7 > KISCl 

[0 0 7 43 

^^'J-ti^imMO SFETtifij^iiEom^^^N^^^^M 
MOSFEm^:H s ffl Lv>**, Pft^JUMOSFETt^oTU 
v* 0 Pft^;HMOSFET©i^ S T I <b <7>j£;fr frc J: o Tffil&maEj^Ji 

jfjpi-*nrtBi4*>*^o l^u st i frb<Dfc})<Di6m\zm*b<D& 

, S T I Kftx-T*^ -MO S F E T%tm& - t-C. ^*'J * Z t <D&f&<7) 
l£b^£ZWz-Z>Z tit*! o :W/5-MO SFETIi, J*-?**©, 

[0 0 7 53 

& ^ -MO S F E T ^v^^^> V -*«ift#-+-$Hc/h$ < nx.bfiZ>%rk 
£*±, ^ MIt: OVJIif ^-MO S F E TO L § vMIWE^if <7) 
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mm 2 0 0 3 - 1 1 7 9 8 2 ^- v : 22/ 

[0 0 7 6] 

t tz , ^^ROMii, 'mt<o -? 7s * r o m t m cxm&"cn&. 

> ^ir iotr-l- 10 6a, 106 bS^- h W.U 104a, 9" < - 

¥- hmM 10 5a Zmn^1&$LlTZ>Z-bifiX^Z>o 
[0 0 7 7] 

t tz, uxxit^mmmm^x ? r oux^^m^^xmrn Ltz& 

, *%m<7)M<kli, ^*'J^^i:M0SFET^^trDRAM^J:9 t^itE 
WMm~i>fcmx£Z> 0 -=>i *) , D R AMlc £sv*t\ H'7 
^Cilt^^^'JtJVrtOMO S F ETFIi:f!)^if B 1*t7ti^ - 
MOSFET£BEgLT& Ji&OSb*^ 0 
[0 0 7 8] 

^Ifi<7)v^^R0M-ei±, 7- K» ? 5£LK^^-fp]^5v^cP^-t 
*M0SFETWtC(±STI^S»t<b^"rv^ o £OS TI *BKftx.t\ ^ 
5-M0SFET^iKI)J:v> o .rfrlCJ:^ 7 - Kja^Cf&^lRjK&lt k 
*i£ST I j&*ib<frJfc;fcfcfc<1-£fc#-C v*?ROMOKiffr§Jg£$ 

e>fci/>«fc 0 Kl-Ztzfr, S T I <t^i:litl4^o 
[0 0 7 9] 

f , ^mtk^mx i± , ^-t'j-b )H$MR Zf-t >^7> 7°t-MO S F E T ri*^ 
£ *i £ 0!) fcafclEL MO S F E T Cftit v 3 >mtm&ft<or- Y®M 

[0 0 8 0] 

(# 2 ommm 

133 (a) (i. ^m<V%2<DmMfcW^&&^*7 ROM<D*^V ^)i/mi& 
Zm-?¥Mmx$> *? > (b) *'±, (a) K^I-^-X^ROMOIIIb-IIIbiitKiS 
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[0 0 8 1 ] 

$iIii(ov^^ROM{±, |g l (DMIMfcWiV)^*? R OMt^co^.-e^^ 
[0 0 8 2] 

s-r\ nitc, $m»-77^R0Mm /^-r-niio5ai 

V?V$ -Y- 1 0 5 OAs (y-M) ^€'J-b;^iIf^MOSFET 
co^r - Mil 0 4 aS^- Mfcl 0 4 coifs J: «9 <^otv^ 0 
?f^<7)f!j-e(i, Y~ h 10 4a (O^- b Mtf 1 0 0 n m^IJt LT V 
^-Y~ MSI 0 5 a hftti 1 5 0 nmSSt*So 

[0 0 8 3] 

-cOlS^ctC «t oT, ^ -MO SFETOf 1 WittlfcifciMI t % 2 <WMt> 
!6i:4*o t^oT, $Il»v^^R0M(i, llOiili^^RO 
[0 0 8 4] 

Xlg 1 0 7 t<7)ffl<DY- h %&mm 10 6b ORJ?7&*, ^ v t^y- h ntHM 
1 0 6 a©If J: Off<aa!Se$*fCV^o 0!l;ifi\ 1 ooHMUi4>ffi$J&* 1 0 0 
nmgJS"C**»^ hftMl 0 6 a©lf^2. 6 nmgJg-Cfc&OK 
WL, fiiSll 0 6 b<DWkmZ3. 5nmJA±10nmrail'C*So 

[0 0 8 53 

- * *a *iB:*i- £ -r *«prffi n & * e 4 , y- h m%mR zfy 
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6 b<Dmm*m<t2>ZtX^ ^5 - MO S F E TO Li ^ftff *± 

sk & f&^-r & £ a* # * o 

[0 0 8 6] 

OLiv»fitSi 19 &^-MOSFET<OL§WjtmJ±/6 ? iiJ< Sr&J:?^ ^ 
^ -f - Mgl 0 5 a i£TO^Sf*fIlt (f-**^!*) <0^*E^aiJg* s i83g 

SFET^Liv^lIE^il<t^n-i:^^o 
[0 0 8 7] 

f ^ -MO S F E T^Nf t ^^It^^i^, 'J 

[0 0 8 8] 

-y-HU0 5aO(i^<t4, y-hMIl 0 6b<7)If^i|t, ^ 
Mil 0 5 aitT^^^^^fIit^O^M^r±A#E^PS1-^^ i: 

[0 0 8 9] 

^Hife^^-^x^ ROMKj3^-r> 3 1 <7>n 

If I<7)"7^ ^ R OM i H Lt* I. (7) t\ Sftll *o 
[0 0 9 0] 

*^t¥Iit-*»), (b) (a) tc^f^*^ ROMOIVb-IVbH^istt 

[0 0 9 1 ] 

ram (a) fcTjttid *ii»v^noMii, i2^i»v 

X^ROJVHC&tt&r- M^l 0 4^, ^^'J-b;V«f^MO SFETWK 
W ^SfttWOST I Kffl»tT#R$*fcfcOt?*& 0 HI4 IC^f ^fl-eti, 7- 
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WEO-^^lplCift^MO S F ETlz&ttitz S T I r<h r- 1 
0 4OM«$atv^c Y- Ym 1 0 4 J£JL^OSP*tO^I±, £2 

[0 0 9 2] 

JJJLtOflUSi:: J: *Ui\ 1 0 9 <7)$fffifJc£j£tf £ £ i: X V) K 

[0 0 9 3] 

JE^. $*lfi^v^^R0Mi:J:Wf, * -t 'J -t;i/£Mc1-£MO S F E 

ROM<^»jfPiiS£Jitf£- t^t^o 
[0 0 9 4] 

m l <7)IIii^-7^^R0M(7)y- fti:±j|<7)j: ? &5^ii!££fxtt£ 
i^otk ROM Oftff fPiM £f6]_L£-££<rt 3&*-e § £ o 
[0 0 9 5] 

, (b) ii, (a) C^fvx ? R OM<7)Vb-Vb#Jl^£ 
tt^WB> (c) fi, (a) ROMOVc-Vcl^tciott^BlfMllIt 5 
<h %> o 

[0 0 9 6] 

«»-7^nOMIi, EI 3 (a) > (b) 2 (D^mMM^ 

^^ROM^^l^SO I»Lt^M;U ^5-^- Hil0 5a(7) 

[0 0 9 7] 

HI 5 (b) tZTF-TXoK^ $IIff^O7X^R0Mli, 0Jx.lfy'j 3>^f> 
&£»IS5 0 3 <hX«5 0 3_h^I£tt>b;ft£S i 0 2 ^ & 5 

oit M^^ii in 5 o i±tzmfhti, #y^(fv'; 3>^^^-5>^s^fi 

^116 fc^fit^^o f Lt, #2f#«l 1 6 cod *>> Mil 0 4 
aRZf?~<-r- Mil 0 5 aOiPJiT^^figl-^llitHV-^fl^l 0 9^ 
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Kl/^f >«U 0 8 a, 10 8 b^mM^titv^o Mfrih&n&mWk 
5 0 1 fc3M£5 0 3 t Z&i^tfzMUtfS O I ft1Rt:"&£o 
[0 0 9 8] 

ttz, H5 (c) C^tJ;^:, ^-mmfM 1 1 6 li PM^t/^-^tf n > * 
[0 0 9 9] 

I(7)J:^:, SO IS^^fflv^^ ttci *9 , 1 1 6<tH*>, ^ 

IiiOvx^R0M©f - hSSl 0 4 aOTJ, Sfcti^--**- Mgl 
0 5 a (DTIjlzisLWilr Z>mM\*l±li, ffi^&Mliig 5 0 1 HJ:oT5>nc*fi*i 
<>:H&£o ^(Dtzib, t(7)MOSFET*l)V^»r5-MOSFE 
TO^S^IIitl 1 6Cif^4i^It^<^- Mil 0 4 a^TJ, £fc 
fi^^-r- Mil 0 5 aOT^KteS-r&^Sffc^U 1 6 (DfrtL-etUzM 

[01003 

FETW'J-^ Ssfc £#Px. . ill* £ £ o 

[01013 

5 <DMM.fm) 

[01023 
[0 10 33 

0 6t^-TJ:-9r, ^HW^<7)#^#:*miEli^{i, ^nOM601t 

601, v x.xmmm&'T'v y ? 6 o 4 i*z^ftrKnmi±.zm&'fz> 

tztb<DmWM$&6 0 3 t 6 0 5 ^fitv^ 0 fcjs, EIK^n y ^ 
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a, mmm&yu -^ 6 0 4 o*-ckiis$ a^^^, mmmv&yu 7^04 

[0 10 4] 

N c hMOSFETti57^-t^ h7>y^^ 6 0 6 t * v * <h TfltfiK $ 
*ITV>& 1 T 1 C (1 h7>y^^l +t^y^) MOD RAM 6 0 2ifim^b 

[0 10 53 

Sfc, v^^ROM60U LT(i, HI -i4Ollff^i(7)v7^R0MW 
[0 10 6] 

rt«NchMosFETi:i3v^k ^mra^^fifii-r* tzsb^ mm~n 
ti, *aom^mi^6 0 3^, rom6 0 hiu 05, 

DRAM6 0 2^7^-t^b7>vX^ 6 0 6 O^fgfll^ f&SHIi&yn ^ 
rtONc hMO S F ETc0«fI^^^-n^tL^mffi^tt*&LTv^ o fcrtfU 
M@l§7'n ^ 6 0 4 t;£v>T(±, iMW^N chMOS FETOSf{;^7 

f&mWST^fc^T 9 o f&SIUi&rn 7H0 4 tceniPl-^mii(i, 7^7f 6 o 
[0 10 73 

[0 10 83 
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^-v: 28/ 



±aEOtaj-C(±, D R AM 6 0 2 S^aiUKT'n 7^ 6 0 4 i;-7X^R 
OM6 0 1 tfft*JE*ttl&"t'5*iBlHlK6 0 3 fc&fflLfcri*. £*U^co|II{& 

[0 10 9] 

-7^^ ROM 6 0 1«]5 (a) - (c) C^ti^CSO I 3M£_t I- 
[0 110] 

fc*3, *HJfii^3KO^*#it»EI»tt, v^nOM60K DRAM 602 
x i«7'n y * 6 0 4 & ?>^{£±K?fMS titz i> OT«*ot * «t ^ 

[0 111] 

0 7 (a) fi, ^|§0^O^6cD||Jiff^^#^-7X^ROM^iolt^7- KM 
K^^&tf^V -b;v^^^i-¥SllIT^ (b) ti> (a) tc^i"7- 
K*ft K 7 -f ^ m 0* ^ * V -t <r>m £ ^1" & £ 0 - o 7 - Klft K 9 

^fA7 0 2(±, 7K>^T3-^-^ti^ 0 
[0 112] 

$HMiOv^ ^ R OM^ftti, 7- KSK7 -f^7 0 2|*JK& ST I K 
ftit^^-MO S F E T rt*l£&t ^*LTV> &o 
[0 113] 

7- MIK7^A7 0 2 ft T KP-Xf-^tClStTaK^tLfcy- KfftK^ 

7 (b) ^TjrtJ:?^ ^^MfcB^V- F$LVyJ;*7 0 2 t±, 
7- K*ft£gMfc$*LfcN chMOSFET7 1 0hPchMOSFET7 1 2 <h 
*tLt^S,.Wx.lf, 7- KiWLoliP c hMOS FET 7 1 2 p 0 MNc 
hMOSFET7 1 0 noK8M£S*U 7- K*ftWLi*±P c hMO S F ET 7 1 
2 pi&tfNc hMOSFET7 1 0 n \{ZWi^ f^X ^ h 0 £ £"C\ Nc hMO 
SFET7 1 0I(/P chMOSFET7 1 2(t #Nc'hMOSFEW# 
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^-v! 29/ 



P c hMO S FET*m*K&%\]Lt£^Wi'k<DWZfJjT$>2> 0 tfz, NchMO 
S F E T 7 1 ORX/P c hMO S F E T 7 1 2 <DY- h «^|5l±(i]§>M;}iM£ 
tLTV^ 0 

[0 1 14] 

Z<7)*7- Vm. K^-f^7 0 2 twiJ^Tfi, tfy Mioi^^lpl (El 7 (b) 
HiStt&iT^W&^Iti]) Cift^Nc hMOSFET 7 1 0<7)Pb1^N^-v 
^)\,M<7>B 1 O K S F E T 7 0 5 J&*i&»tk*L-Cv>* 0 tfz, 

\£v YU(D&Z>Jj\n\\ l zWiW:'tZ> P c hMOSFET7 1 2 O ^ ^ P ^ ^ 
O*2OK5>fArt^^-M0SFET 7 0 6^tt^>tLTV^ 0 
[0 1153 

•€-LT, H 1 O K^-f ^f*l^ -MO S FET 7 0 MS7 0 

v^ 0 ^ntcJ;l9, i 1 K7 ^ -MO S F E T 7 0 5 (iiftifl^i 

SFET7 1 0<OKW >f!it|B]±i±^t$tL^ 0 
[0 116] 

H2 CO K7^/^^^-MO S F ET 7 0 6©^^-^- Mi7 0 4 

e t 7 0 6 imftfflm^K^ywm^uwzti, \?v vm<omxfh^K^m 

-fh? c hMO S FET 7 1 2 CO >«i*P0±l±^BI$ *l£ 0 

[0 1173 

JsLL<0fl|j£KJ:*Uf, 7- K^K^-f/^7 0 2|*)<7)MOSFETtcov>-C&. 
^ 'J -t^^MO SFETt |WJ#U S T I frb<Dfcjj*M%l'?2> - £ * 
Ot\ t«O^^^ROM^J:t^TlE»!j«i£^JiJn^-^^-^^-e$. CK>TJi 

[0 1183 

irttc **v*)i<mmzmf b titer h»*g#uioi:j;ot7 

- KiK7-fA'7 0 2 0Nc hMOSFET 7 1 0 |S|±£53*f!rr<& - £ "*\ 7- 
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v$k<Dy^-y- vrnMi o 3 t**v t)u<Dy^ -y~ hmmi o 5 a 
^Ktmt-zm&^kt^ hmmi o 5 a. 70 3<7>mfc£@7ei-&ge 

*H<7>^ft^i$: £ gij *-t & £ £ § , $ £ ^ -7°MI* i /h $ < 1" £ - <h **"e § 

o 

[0 119] 

J^±^ifclBL7t0rctiU PchMOSFET712i, NchMOSF 
ET7 1 0 tlsj^icr^ -MOS FETtMLtv^^\ ftSfe^fcO ST IT* 

[0 12 01 

f5-MOSFET^7- K^K7^f^7 0 2 rtKtfJ^&ltT fct£*<7> 
^*^ROMKJfc^TlM1^Jt£fr±£-£&- t»±pT^"C**o L^L^75 ? e>, 
* -t'J 7 0 lrt<0f^M0SFETi:|l(7)K7^^f5-M0S 

FET 7 0 5 Olfrcffrfcl - * £ Uot, ttigcO^/6^#x.T 

7-KIK7^A7 0 2 ^^'J -b;HI*t 7 0 1 OM^K ^ 5 -MO S F E T & 

[0121] 

(» 7 vnnifm) 

18 (a) ti, 6 O^If Ii:^-&-7^ ^ R0Mtciott&7- KH 

K^^/m^^^'J-t^lIit^^-r^MEI-e^O, (b) tit. (a) H^i"7- 
K^K^^^^O f ^^';-fe^fWO|#^^^i-[51IE&El'e*^o HI 8 (c) 

[0 12 2] 

EI8 (a) , (b) tc^f =t -^mM^lg^-?^? R OM(i, W 6 <vmiM 

MI&CO-?*? R OMt Dffj&^LTV^T^ ^^';-t^fIi^7 0 1 I*]<7) 

^ 10 5a ©tlih7 - Kit K5>f^*Mt4Nc hMOSF 

ET 7 1 0OV-^i^Sfit4, ittc^^> KmffiJ: <0 M£^Vb i a 

[0 12 3] 

ztiizx V) , -b;HHt7 0 1 l*JO^ -MOSFET^tti^'J-^l 
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»fu tt^^^^'J^i^iSt^MOS F E TO ^«i*HI £S£*l* V - 
[0 12 4] 

* * ROMTIi, 9 - KiKW>«ti:rt*^7 > K«t£ J: "9f& 

^Vb i a s frhWMM&V mi vmt-f&o ZtiKXl), * 'J -fc;u«i£ 7 0 
1 F*J-C#iI^<7)7- K*ft^r- h*«3&q&i|*$*LfcMO S F E Tt?li, y- h« 
Ii:77>Klfi<tHffi:^Vb i a s <£>«f£7&Wn£ ft&tztb, MOSFET 

[0 12 53 

KfcftJ: "9{g;^V b i a s ri»fc*igi«&£ «t 9 K?" -6 - t K <fc *) . ^ 

■=£ V -fc ;v *M0SFET* s t7Ot^V-^ ttftE * BU «"t & ^ £ W 

[0 12 63 

7- K^K7^A«t-?)Nc hMOSFET7 1 0W7-7CVb 
i a sO«tfc*ep2Hr*-&|&, ^3-**- hO«f£*B^1-&£a&©BB»8 1 0 £ 

[0 12 73 

& El 8 fl-CJi. ^ 5 - hU 1 0 5 * 7 - Km K 7 >f * "C 

2£#LT^&#\ 7 - K«K7^ WN c hMO S F E T 7 1 0 li, 
jo 1 ) ST I -e^«l$*LT^T*>, #*lj!l!0&***£&£fcj&Wfi6t?**o 
[0 12 83 

m 1 (omM&Wfrbni (Dnrnxmo-?* ? r omi fci±^*fMM*iii 
B««, »^jKoiRi±«:ig&ii:**Fr^-e*-So 

[0 12 93 

tBSE# 2003-3111556 



mm 2003-117982 



^-v: 32/ 



OSFET^Kl/^f yMOtf)^ * S titz V ^ -M O S F E T \z J: o 

T^l^tLTv^o-e. S T I £ffl^T53^-t£^K:Jt^T S T I rt^to^ 

[mi] 

( a ) ti, i o^M^^#^#2S#fe'it^g-e^>^-7^ ^ R OM 

(DJ^mDls&MZTFlr^mm^&t), (b) (i (a) C^fvX^ROM^Ib 

«li|5IKiaT*&o 
[H33 

(a) tt, ^ll^<7)||2O^M^l g >^#^v^^R0M(7)^^ i ;-t;v^it^^ 
-f ^PSHIt?*) «9 , (b) li, (a) Cffv^^ ROM<7)IIIb-IIIb^Hi5tt-2) 

[H4 3 

(a) i±, 3 ^ R OMO> * 'J -b 

irWUWZlb «9 x (b) t±, (a) * R OMOIVb-IVbHtdisttSBf 

[IH53 

(a) »i, $H^©f4 OilffJC^^vX^ ROMC0^^';-b;l/fIi^^^ 
f «9 , (b) t±, (a) ROMOVb-Vb&Kislt&Bf® 

UK (c) {±, (a) t3^1-7^^R0MOVc-Vcltlwi3tt^»f®l2IT^^)o 
[0 6 3 

[H7 3 

(a) (±, ^^<7)^6O^|»^^^-77.^R0MtCi3tt^7- K«ftK7 
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^^t/^^V*;^*** ^¥110 (b) fi, (a) Cgf7- K*ft 

[EI8] 

( a ) f±, <7) H 6 Oifeii K# & * ^ R O M H £ *t * 7 - K*ft K 7 

-r^^^^V-t^fllt^^l-^FMEI, (b) t±, (a) (:^t7-FSF7^ 

/■^^^eu-fc^itofliiEi^i-EiKig, (c) t±. *I1»v^^ro 

[09] 

m^frmmmmwkfrb^fctitf'N chMosF e T<Dmmwmz5-z_&%mz 

[11 0] 

(a) ii, ST IK J: Q mttMZ titiMO S F E T Z ±Wfr 
£>*K (b) t± (a) K7Ki-MOSFETHiolt^Xb-Xblf-e<7)ifM^^1-[l'e 

[mil] 

[112] 

(a) (±. ^Ov^^ROM^^^'J-b^fc-bV^TV^ilS^^t 
tSHffiEIJ»ia-C* 0 , (b) (±. R 0Mtci3it^^M-^O»jm» 



10 1 7 - K££ 

10 2 If -7 MH 

103 ^7>K«ft 

10 4 y- vm. 

io4a r- vmm 

i o 5 ^ -r- vm. 
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105a. 7 0 3 ^ Ml® 

io6a, 106b r-h 

1 0 7 

108, 108a, 108b K W 

1 0 9 V-XffiM 

1 1 0 ^T^tffl^« 

111 Y- h n > 9 9 h 

112 Vf T 
114 

115 Kl/^>n>^^f 

1 1 6 ±£##1ifl£ 

20 1a, 20 1b ^5-MOSFET 

202a, 202b, 202c, 2 0 2 d MOSFET 



3 


-b > .X T > 7° 


5 


f£2 <7)^-T 


6 


H 1 <7>^ 7^ 


7 




1 




3 


NANDIUS& 


1 




3 




1 


^ ROM 


2 


DRAM 


3 




4 




5 




6 




1 




2 


7- Kit 
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703,704 hmm 

7 0 5 $lOK7^^'rtf5-M0SFET 

7 0 6 $2OK7^/^f5-M0SFET 

710, 701n 0 ~~701n 2 NchMOSFET 

712, 7 1 2p 0 -7 1 2p 2 PchMOSFET 

s i o mm. 

WL 0, WL 1 , WL 2 , WL 3 7- KiSR 

WL 7-KH 

B L kfy 

PC 7 0i ;^-V-v^ 

SA -fe>*T>7 Q jgiR«-5§- 

CA *7^IKif 

Sout •fe>^T>7°m7J'fs-^ 
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[0 2] 



pc- 

SA- 



206,- 


r 




205 

^~ 1 




--20- 

Sout 


207 

S 






] — ^-213 







CA- 



202a 




201a-y 
202tx 7 J 7 ^ 



Ileak 



202c 




201try 
202ck ^r— , 



— OUT 



Ileak all 

t 

-112 



WLO 



•WL1 



112 



WL2 



-WL3 
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5] 




101 



Vb 



1 02 



(b) 




505 



109 108a 106b 106a 109 106a 



(c) 102 
106b 116 



105 



105 




h505 
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[El 6] 




m£%f 2003-3111556 



#S 2 0 0 3- 



117 9 8 2 



7/ 



[07] 



DIN2 



DGpl 
DIN1 



DGnl 




DINO 



DGpO 



DGnO 



PchMOSFET 



NchMOSFET 



702 



BLO BL1 BL2 BL3 



701 



NchMOSFET 705 

PchMOSFET 706 
V1 0 „ \ 710n2 ! 

DIN2 



(b) 



BLO BL1 BL2 BL3 



VDD 
712pl 
DIN1 

VDD 
712 P 0- 
DINO 




* — 



710nl 
710nO 



'12 P o~^^ JL»Z» 

vddi iar; \J\ ,-J, ,-A> ,-4 

li l ■ — . 1 1 1 j i i j i II j i i . 



WL2 




DG1 
WL1 



•WLO 



DGO 



702 



701 
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8/ 



[EI 8] 



704 



703 810 



(a) 



DGpl 
DIN1 




DGpO 



\ GND 



PchMOSFET NchMOSFET Vbias 

J v_ 



BLO BL1 BL2 BL3 yvbi 
GND 



llpDGnO 
as 



702 



701 



NchMOSFET 705 
PchMOSFET 706 

712 p2 

DIN2_ 

vdd2 — _Har ! 

712 P i 
(b) DINl ^ 

vdd^ ZI710nl 

712 P o-J 1 . Qn0 \ 

DINO 




702 



n 



BL2 BLS^Vbias 
WL2 




*3 



701 



•WLO 



•DGnO 



(c) 



VDD 



GND 
Vbias 




> mm 
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% 

[HI 1 0] 

(a) 



2001 
<* 2002 




2004 2006 
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1 1] 



(a) 



2102 



?5 2103 2102 

1 L .1 




2112 j ^ 2106 

Xlb 



2104 
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-7 



(a) 



2203 



K 
A; 

K' 



CK 



2209 

1 




2207 

L_ 



t±i^[H]^ -out 



I 

n 

IK 
K 
A 

K 



2201a 



2201b 



2201c^ 



2201d 



Ileak 



4 



y Ileak 



2213 

\Hleak all 



'2112 



-2112 



BL 



2204 



WLO 



-WL1 



-WL2 



-WL3 



(b) 



1. 8V 
CK 



1. 8V 
CA, SA 



4v 



1. 8V 
WL, PC 



1. 8V 
Sout 
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mm] 

[mm] j^v^^zwiti&mmmtL^i&Tzwz-, A^ibfNw^fc-^** 

[ffife^$x.] tfy 0 2 ^l^'^^lPl^iit^ ^ 'J -b;^^N c hM 

OSFETfl^^'5-y- h 1 0 5 1 1) / < - M O S F E T i: i o t ^tt 
£ c itL^«t«9x ST IfrbNc hMO S FET^*WV|SJtllin*>&/£2j£f& 

[S#UH] Ell 
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[000005821] 
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